Introduction
Over the last decade the development of new photonic devices (PD) in the submicrometer range through simple and low cost has been extremely important for biological and telecom applications [1] . Moreover, the ability to develop new photonic devices through simple, low cost and mass production fabrication steps based on new organic materials allowing the sub-wavelength resolution is substantial. Nevertheless, submicrometer systems require critical procedures to be fabricated [2] . Recently, DUV lithography system allows a reduction in the optical lithographic wavelength by changing the presentation of the filters, and with this a better resolution on the wavelength patterns can be achieved [3] . In order to fabricate various photonic devices such as sub-wavelength waveguides and serial families of micro-resonators (MRs), we have developed deep ultraviolet (DUV) lithography processes using the chemically amplified UV210 photoresist. The capacity of new photoresist to support serial of photonic structures which are mainly constituted by tapered waveguides and resonant shapes, e.g., MR, demonstrated the capability of this to contribute in the trend of photonic miniaturization and mass production. The overall optical characterization and responses such as evolution of the UV210 optical index function on the irradiation dose, propagation losses measurements, optical resonances of the MRs-devices, quality factors and strong extinction rate on the resonance of family filters and finally the thermally tunable response, showing the high capability of this PD for technological application, will be presented as the most outstanding results of this work.
Presentation, fabrication and visualization of the devices under test
Handling all the adequate technological steps, involving DUV lithography processes and control of the index value of the polymer by irradiation, we demonstrate that such a polymer, allowing 300nm-well-defined patterns, is totally appropriate for the realization of sundry photonics structures: sub-wavelength tapers waveguides [4] and cascade of multiple optical micro-resonators shaped as disk, ring, stadium and racetrack [5, 6] . Measurements of the optical losses, with the cut-back method, realized over the single-mode TE 00 and TM 00 rib waveguides, are αTE = 3.4 ± 0.4 dBcm−1 and αTM = 6.2 ± 0.5 dBcm−1 regarding both polarizations. These results prove that this photo-resist is a promising material for the realization of sub-wavelength structures in integrated optics with applications in telecom and sensor technologies, see Fig.1 . For signal processing applications and label free biochemical sensor, MRs represent an emerging technology that has been under intensive investigation lately. MRs have proven to be one of the most versatile designs for desirable filter transfer functions, as evidenced by their widespread use in electronics besides, the detection mechanism relies on the sensitivity of the optical mode guided inside the core of the MR to its surroundings via the evanescent field, magnified by the long effective interaction length obtained near resonance [6, 7] . Nevertheless, variations and changes in the fabrication and environment difficult the wavelength manipulation. Recently, cascade of multiple MR devices have found promising functionality as a reactive optical element by making the resonance response steeper and with this, enhance the optical transmission features such as the finesse and the quality factor (Q) [8] . Figure 2 shows thee global information, fabrication procedure, geometrical parameters and the accuracy and quality of the lithography procedures for single Ring and RaceTrack MR. Due to the features and presentations on all the design of the devices under test, e.g., with multistage (Single, Double and Triple), with Ring and RaceTrack shapes, with radius of R = 25 µm (Small) and R = 50 µm (Large), it is practical to refer to them, e.g., in the case of triple devices, as TSR, TLR, i.e., for instance TLR: Triple Large Ring. The inset in the Fig. 2 (a) represents the global fabrication procedure by DUV lithography. 
Optical characterization
In order to analyze further the role of geometry and multistage as well as their behavior to different light sources, Fig. 3 summarizes the evolutions of the Q-values for the devices under test. The graphs present a clear evolution in the enhancement of their optical properties as the number of loops and dimensions in the devices increases. Referring to the inset in Fig.3 (b) and Fig. 3 (c) , multiple MRs can act as modal filters. 
Conclusion
The high capacity of the chemically amplified UV210 polymer to develop various families of integrated components such as sub-wavelength optical elements and waveguides, tapered waveguides and cascade of MRs with different geometries and dimensions is highlighted in this work. The high quality and reproducible of the fabrication process by DUV lithography has been validated by Nomarsky microscopy, SEM images and totally confirmed by microbeam profiles. According to these evidences and complete optical characterization, all these designs and devices are markedly suitable for telecommunication and metrology applications. The obtained optothermal response was < 200 pm/ . Furthermore, the tunability accuracy has been confirmed by changing the top cladding of the devices from air to distilled water, leading to respectively a red and blue shift on the evolution of the resonance transmission. Blue 
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